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DYHUDJHRI WLVVXHFRQWUDFWLRQFKDQJHVZDVFDOFXODWHG DQGUHFRUGHG&XPXODWLYH FRQFHQWUDWLRQV RI $OOLXP DPSHORSUDVXPK\GUR DOFRKROLF H[WUDFW FRPSDUHG WR FRQWUDFWLRQVFDXVHGE\SRWDVVLXPFKORULGHLQUDWLOHXP7DEOH  VKRZV WKDW FXPXODWLYH FRQFHQWUDWLRQV RI$OOLXPDPSHORSUDVXP K\GUR DOFRKROLF H[WUDFW   PJNJ KDV GHFUHDVHG UDW LOHXP FRQWUDFWLRQ FDXVHG E\SRWDVVLXP FKORULGH  P0 LQ FRPSDULVRQ ZLWK WKHVDOLQH JURXS DQG LQGLFDWHV D PHDQLQJIXO GLIIHUHQFH3 Q  7KH LQKLELWLRQ HIIHFW RI WKH H[WUDFW RQLOHXP GHSHQGV RQ GRVH DQG LQGLFDWHV D PHDQLQJIXOGLIIHUHQFHEHWZHHQWKHPWRR3Q 
7DEOH 7KHHIIHFWRIFXPXODWLYHFRQFHQWUDWLRQVRI$OOLXPDPSHORSUDVXPK\GURDOFRKROLFH[WUDFWPJNJRQLOHXPFRQWUDFWLRQFDXVHGE\SRWDVVLXPFKORULGHP0DQGVDOLQH
7KH FXPXODWLYH FRQFHQWUDWLRQV RI WKH H[WUDFW  PJNJGHFUHDVHGWKHFRQWUDFWLRQRILOHXPFDXVHGE\SRWDVVLXP FKORULGH  P0 LQ FRPSDULVRQ ZLWK VDOLQHJURXS $129$  3 Q  7KH LQKLELWLRQHIIHFW LV FDXVHG E\ WKH GRVHGHSHQGHQW H[WUDFW DQGLQGLFDWHVDPHDQLQJIXOGLIIHUHQFHEHWZHHQHDFKRIH[WUDFWFRQFHQWUDWLRQV3Q 7KH FRPSDULVRQ RI WKH HIIHFWV RI EHWD DGUHQHUJLFUHFHSWRUV 3URSUDSDQRORO SUHVHQFH RQ WKH LQKLELWLYHIXQFWLRQRIWKHH[WUDFW
6WLPXODWLQJ EHWD DGUHQHUJLF UHFHSWRUV FDXVHV WKHUHOD[DWLRQRIVPDOOLQWHVWLQH,WLVSRVVLEOHWKDWWKHH[WUDFWKDV FDXVHG LQKLELWLYH IXQFWLRQ WKURXJK VWLPXODWLQJ WKHDERYHPHQWLRQHG UHFHSWRUV 7KHUHIRUH WKH HIIHFWV RI WKHH[WUDFW RQ WKH UHFHSWRUV RQFH LQ WKH DEVHQFH RI3URSUDSDQRORO DQG RQFH LQ LWV SUHVHQFH IRU  PLQXWHVZLWKDQLQWHUYDORIPLQXWHVGXULQJZKLFKWKHWLVVXHZDVZDVKHGDUHFRPSDUHGWRJHWKHU7KHUHVXOWVVKRZWKDWWKHH[WUDFWKDVFDXVHG LQKLELWLRQRIFRQWUDFWLRQE\SRWDVVLXPFKORULGH 3 Q  3URSUDSDQRORO DOVR FDXVHG DPHDQLQJIXOGHFUHDVHLQWKHLQKLELWLRQHIIHFWRIFRQWUDFWLRQFDXVHGE\WKHH[WUDFW3Q 7DEOH
/LIH6FLHQFH-RXUQDOKWWS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
7DEOH &RPSDULVRQEHWZHHQFRQWUDFWLOHHIIHFWRISRWDVVLXPFKORULGHLQKLELWLRQHIIHFWRIWKHH[WUDFWZLWKDFRQFHQWUDWLRQRIPJNJDQG3URSUDSDQRORO 0RQEHWDDGUHQHUJLFUHFHSWRUVLQLOHXPQ 33
7KH FRPSDULVRQ RI WKH HIIHFWV RI RSLRLG UHFHSWRUVDQWDJRQLVW SUHVHQFH 1DUFDQ RQ WKH LQKLELWLYHIXQFWLRQRIWKHH[WUDFW$FFRUGLQJWRWKHIDFW WKDWVWLPXODWLRQRIRSLRLGUHFHSWRUVGHFUHDVHVLQWHVWLQDOPRYHPHQWVWKHUHLVDSUREDELOLW\WKDWWKH HIIHFWXDO FRQVWLWXHQWV RI WKH H[WUDFW DIIHFW UHFHSWRUVDQG FDXVH PXVFOH UHOD[DWLRQ 7KHUHIRUH WKH LQKLELWLRQHIIHFWRI WKHH[WUDFWRQ WKHUHFHSWRUVRQFH LQ WKHDEVHQFHRI1DUFDQ 0DQGRQFHLQLWVSUHVHQFHIRUPLQXWHVZLWKDQLQWHUYDORIPLQXWHVGXULQJZKLFKWKHWLVVXHZDV
ZDVKHGDUHFRPSDUHGWRJHWKHU7KHUHVXOWVVKRZWKDWWKHH[WUDFW KDV GHFUHDVHG WKH FRQWUDFWLOH HIIHFW RI SRWDVVLXPFKORULGH PHDQLQJIXOO\ EXW WKHUH ZDV QR PHDQLQJIXOGLIIHUHQFHEHWZHHQ WKHFRQWUDFWLOHHIIHFWRI WKHH[WUDFW LQWKHDEVHQFHDQGSUHVHQFHRI1DUFDQ7KH H[WUDFW FDXVHG WKH LQKLELWLRQ RI FRQWUDFWLRQ E\SRWDVVLXP FKORULGH 3 Q  EXW WKHUH ZDV QRPHDQLQJIXO GLIIHUHQFH EHWZHHQ WKH FRQWUDFWLOH HIIHFW RIWKHH[WUDFWLQWKHDEVHQFHRUSUHVHQFHRI1DUFDQ7DEOH
7DEOH &RPSDULVRQEHWZHHQSRWDVVLXPFKORULGHFRQWUDFWLOHHIIHFW LQKLELWLRQHIIHFWRI WKHH[WUDFWZLWKDFRQFHQWUDWLRQRIPJNJDQG1DUFDQ 0RQRSLRLGUHFHSWRUVLQLOHXPQ 3
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ZZZOLIHVFLHQFHVLWHFRP


7KHFRPSDULVRQRIQLWULFR[LGHV\QWKDVHDQWDJRQLVW/QDPHRQLQKLELWLYHIXQFWLRQRIWKHH[WUDFW,WLVSUREDEOHWKDWVWLPXODWLQJ12V\QWKDVHKDVGHFUHDVHGWKHFRQWUDFWLYHIXQFWLRQRI WKHH[WUDFW/QDPHLVDOVRDQLQKLELWRU RI QLWULF R[LGH V\QWKDVH HQ]\PH7KHUHIRUH WKHHIIHFWRI WKHH[WUDFWRQ WKHUHFHSWRUVRQFH LQ WKHDEVHQFH
RI/QDPHDQGRQFHLQLWVSUHVHQFHIRUPLQXWHVZLWKDQLQWHUYDO RI  PLQXWHV GXULQJ ZKLFK WKH WLVVXH ZDVZDVKHGDUHFRPSDUHGWRJHWKHU3Q EXWWKHUHLVQRPHDQLQJIXOGLIIHUHQFHEHWZHHQ WKH LQKLELWLRQ HIIHFWRIWKHH[WUDFWLQWKHDEVHQFHRUSUHVHQFHRI/QDPH7DEOH
7DEOH  &RPSDULVRQ EHWZHHQ WKH FRQWUDFWLOH HIIHFW RI SRWDVVLXP FKORULGH LQKLELWLRQ HIIHFW RI WKH H[WUDFW ZLWK DFRQFHQWUDWLRQRIPJNJDQG/QDPH 0LQKLELWRURIQLWULFR[LGHV\QWKDVHHQ]\PHLQLOHXPQ 3
7KH HIIHFW RI $OOLXP DPSHORSUDVXP OHDI K\GURDOFRKROLF H[WUDFW RQ FRQWUDFWLRQ FDXVHG E\ FDOFLXPFKORULGHLQLOHXPGHSRODUL]HGE\SRWDVVLXPFKORULGH,OHXPFRQWUDFWLRQFDXVHGE\FDOFLXPFKORULGHFXPXODWLYHFRQFHQWUDWLRQV  WR  0 LQ GHSRODUL]HG WLVVXH E\SRWDVVLXPFKORULGHP0GHSHQGVRQWKHFRQFHQWUDWLRQRI FDOFLXP FKORULGH 3 DQG WKH FRQWUDFWLYHUHVSRQVHVLQWKHSUHVHQFHRIFXPXODWLYHFRQFHQWUDWLRQVRI$OOLXPDPSHORSUDVXPH[WUDFWGHFUHDVH37DEOHVKRZVWKDWGHSRODUL]HG LOHXPRIUDW LQDFDOFLXPIUHH 7\URGH VROXWLRQ ZLWK D KLJK FRQFHQWUDWLRQ RI
SRWDVVLXP FKORULGH P0 FRQWUDFW LQ WKH SUHVHQFH RIFXPXODWLYHFRQFHQWUDWLRQVRIFDOFLXPFKORULGHGHSHQGHQWRQ FRQFHQWUDWLRQ  P0 3 Q  $IWHUZDVKLQJ WKH WLVVXH ZLWK D FDOFLXP IUHH 7\URGH VROXWLRQDQG OHDYLQJ LW IRU  PLQXWHV UHSHDWLQJ WKH VDPHDIRUHPHQWLRQHG VWDJHV LQ WKH SUHVHQFH RI GLIIHUHQWFRQFHQWUDWLRQVRIWKHH[WUDFWPJNJIRUPLQXWHVGHFUHDVHVWKHFRQWUDFWLOHHIIHFWFDXVHGE\FDOFLXPFKORULGHLQLOHXPDQGWKHFRQWUDFWLOHHIIHFWVRIFDOFLXPLQWKHDEVHQFHRUSUHVHQFHRI WKHH[WUDFWKDYHDPHDQLQJIXOGLIIHUHQFHZLWKHDFKRWKHUWWHVW3Q 
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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
7DEOH  &RPSDULVRQ EHWZHHQ WKH FRQWUDFWLOH HIIHFW RI FDOFLXP FKORULGH FXPXODWLYH FRQFHQWUDWLRQV  WR P0 DQG WKHLQKLELWLRQHIIHFWRIWKHH[WUDFWLQLWVFXPXODWLYHFRQFHQWUDWLRQVPJNJ
'LVFXVVLRQ,Q WKLV UHVHDUFK $OOLXP DPSHORSUDVXP H[WUDFW FRXOGGHFUHDVHFRQWUDFWLRQVFDXVHGE\SRWDVVLXPFKORULGHIRUPLQXWHV KRZHYHU EHIRUH DGGLQJ WKH H[WUDFW WKH WLVVXHVWD\HG LQ FRQWUDFWLRQ GXULQJ WKH H[SHULPHQW ZKLOH DIWHUDGGLQJWKHH[WUDFWLWUHOD[HG7KLVLVFDXVHGE\WKHHIIHFWRIWKHH[WUDFWRQWLVVXHQRWPXVFXODUIDWLJXH6LQFHWKHPDMRUIDFWRURIVPRRWKPXVFOHFRQWUDFWLRQLVWKHSUHVHQFH RI FDOFLXP LRQV WKHVH LRQV FRXOG HQWHU FHOOVWKURXJK DFWLYDWHG FDOFLXP FKDQQHOV DQG FDXVH VPRRWKPXVFOH FRQWUDFWLRQ 2SHQLQJ RI WKHVH FKDQQHOV GRHVQ¶WFKDQJH UHVWLQJ PHPEUDQH SRWHQWLDO PXFK EHFDXVH DQHQRXJK QXPEHU RI SRWDVVLXP LRQV PRYH RXW RI WKH FHOOVLPXOWDQHRXVO\ WR NHHS D QDWXUDO PHPEUDQH SRWHQWLDO&RQWUDFWLRQ FRQWLQXHV XQWLO FDOFLXP FKDQQHOV DUH RSHQ6LQFHWKHUHDUHYROWDJHGHSHQGHQWFDOFLXPFKDQQHOVLQ LOHXP OLNH W\SH / FKDQQHOV FRQWUDFWLRQ RI LOHXPVPRRWK PXVFOH FDXVHG E\ SRWDVVLXP FKORULGH FRXOG EHEHFDXVH RI WKHVH FKDQQHOV  ,W LV SUREDEOH WKDW E\DIIHFWLQJ LOHXP VPRRWK PXVFOH FHOOV $OOLXP
DPSHORSUDVXP HIIHFWXDO FRQVWLWXHQWV KDYH SUHYHQWHG WKHLQFUHDVHRIFDOFLXPLQFHOOVFDXVLQJWKHPXVFOHWRUHOD[$ERXW WKH SUREDEOH PHFKDQLVP RI PXVFOH UHOD[DWLRQ LWVKRXOG EH QRWHG WKDW WKH DFWLYDWLRQ RI RSLRLG UHFHSWRUVFDXVHV LOHXP WR UHOD[ EXW KHUH EORFNLQJ WKH UHFHSWRUVZLWK1DUFDQVKRZV1DUFDQ LQFDSDELOLW\ LQGHFUHDVLQJ WKHLQKLELWLYH IXQFWLRQ RI WKH H[WUDFW DQG FRQILUPV QRLQWHUYHQWLRQ IURP UHFHSWRUV  7KH DFWLYDWLRQ RI EHWDDGUHQHUJLF UHFHSWRUV FDXVHV LQKLELWLRQ RI LOHXPFRQWUDFWLYH DFWLYLW\ %\ DFWLYDWLQJ F$03GHSHQGHQWSURWHLQ NLQDVHV DQG WKH DFWLYH WUDQVIHU RI FDOFLXP LQWRVDUFRSODVPLF UHWLFXOXP EHWD DGUHQHUJLF UHFHSWRUV FDXVHLQKLELWLRQ RI LOHXP FRQWUDFWLYH DFWLYLW\ ,QFXEDWLRQ RILOHXPSLHFHZLWK EHWD DGUHQHUJLF UHFHSWRUV DQWDJRQLVW E\3URSUDSDQRORO GHFUHDVHV UHOD[LQJ IXQFWLRQ RI WKH H[WUDFWRQ LOHXP FRQWUDFWLRQ FDXVHG E\SRWDVVLXP FKORULGH7KLVFRXOG LQGLFDWH WKDW D FRQVWLWXHQW RU FRQVWLWXHQWV RI WKHH[WUDFW KDYH WKH DELOLW\ WR DFWLYDWH EHWD DGUHQHUJLFUHFHSWRUVDQGGHFUHDVHWKHHIIHFWRIWKHH[WUDFW
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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
0HDQZKLOH QLWULF R[LGH LV RQH RI WKH PRVW LPSRUWDQWUHOHDVHGIDFWRUVIURPHQGRWKHOLXP12LVUHOHDVHGIURP /DUJLQLQH E\ QLWULF R[LGH V\QWKDVH HQ]\PH ,QFUHDVH RI 12 V\QWKDVH WKURXJK WKH LQFUHDVH RI F*03FDXVHV LOHXP UHOD[DWLRQ  EXW WKH LQFDSDELOLW\ RI /QDPH LQ GHFUHDVLQJ WKH LQKLELWLRQ IXQFWLRQ RI WKH H[WUDFWFRQILUPVWKDWQLWULFR[LGHV\QWKDVHKDVQRLQWHUYHQWLRQRUSDUWLQWKHLQKLELWLRQIXQFWLRQRIWKHH[WUDFW:KHQDGGLQJFDOFLXPFKORULGHFXPXODWLYHFRQFHQWUDWLRQVWRWKHWLVVXHLQDFDOFLXPIUHH7\URGHVROXWLRQZLWKDKLJKFRQFHQWUDWLRQ RI SRWDVVLXP WKH WLVVXH MXVW JHWVGHSRODUL]HG DQG QR FRQWUDFWLRQ LV REVHUYHG +RZHYHU DIWHU DGGLQJ FDOFLXP FKORULGH WR WKH WLVVXH LWFRQWUDFWV DQG WKHQ LQ WKH SUHVHQFH RI WKH H[WUDFW WKHUHZLOO EH LQKLELWLRQ HIIHFW RQ FRQWUDFWLRQ  7KLV VKRZVWKDWWKHH[WUDFWDIIHFWVFDOFLXPFKDQQHOVDQGWKHLQKLELWLRQIXQFWLRQKDVFRPHWRHIIHFW3ODQWV EHORQJLQJ WR WKH JHQXV RI $OOLXP KDYH D VWURQJLQKLELWRU RI DOGRVH UHGXFWDVH HQ]\PH FDOOHGLVROLTXLULWLJHQLQ WKDW FRXOG SUHYHQW WKH DRUWD IURPGHFUHDVLQJ WKH IRUPDWLRQ RI O SURVWDJODQGLQV WKDW KDYHYDVRGLODWLRQHIIHFWVXQGHUGLDEHWHVFRQGLWLRQ,WFRXOGEHH[SODLQHG WKDW DOVR WKH SUHVHQFH RI WKH VDPH FRPSRXQGLVROLTXLULWLJHQLQ LV ZK\ FRQWUDFWLOH HIIHFWV RI WKRUDFLFDRUWDGHFUHDVH,W LV SUREDEOH WKDW WKH LQKLELWLYH IXQFWLRQ RI WKH H[WUDFWDOVR FRPHV IURP FRPSRXQGLQJ ZLWK LVROLTXLULWLJHQLQ RUIURP D VWDEOH ERQG EHWZHHQ WKH HIIHFWXDO FRQVWLWXHQW RUFRQVWLWXHQWVRIWKHH[WUDFWOLNHIODYRQRLGVRUVDSRQLQVZLWK FDOFLXP FKDQQHOV PHDQLQJ WKDW WKH PDMRU HIIHFW RIWKHH[WUDFWFRPHVIURPGHDFWLYDWLQJFDOFLXPFKDQQHOVDQGSDUW RI LW SUREDEO\ IURP WKH HIIHFW RI WKH H[WUDFWFRPSRXQGV WKHPVHOYHV ZLWK WKH LQWHUYHQWLRQ RI EHWDDGUHQHUJLF UHFHSWRUV 6WXG\LQJ HDFK RI WKHVH FRPSRXQGVDQG WKHLU HIIHFW RQ WKH DERYHPHQWLRQHG FKDQQHOVGHPDQGVVHSDUDWHUHVHDUFKHV
&RQFOXVLRQ,Q JHQHUDO LW FRXOG EH FRQFOXGHG WKDW $OOLXPDPSHORSUDVXP OHDI  K\GURDOFRKROLF H[WUDFW FRXOG DIIHFWWKH PRWRU DFWLYLW\ RI UDW LOHXP WKURXJK DIIHFWLQJ EHWDDGUHQHUJLF UHFHSWRUV DQG YROWDJHGHSHQGHQW FDOFLXPFKDQQHOV DQG FRQVLGHULQJ LWV UHVXOWV LW FRXOG EH XVHG LQWUHDWLQJGLJHVWLYHSUREOHPV

$FNQRZOHGJPHQW7KLV SDSHU UHVXOWHG IURP DQ 06F WKHVLV :H KHUHE\DFNQRZOHGJH'HSXW\RI5HVHDUFKLQ6KDKUHNRUG 8QLYHUVLW\ RI 0HGLFDO 6FLHQFHV IRU IXQGLQJWKHUHVHDUFK¶VUHTXLUHPHQWV

5HIHUHQFHV
(LGL 0 6ROHLPDQL ) (EUDKLPL 6 +\SROLSLGHPLFHIIHFWV RI $OOLXP SRUUXP / OHDYHV LQ KHDOWK\ DQGVWUHSWR]RWRFLQLQGXFHGGLDEHWLFPLFH-0HG3ODQWV3HUVLDQ
$UGDODQ 05 6DPDGLIDU = 9DKHGL $ &UHDWLQHPRQRK\GUDWH VXSSOHPHQW LQGXFHG LQWHUVWLWLDO QHSKULWLV -1HSKURSDWKRORJ\
0R]DIDULDQ &XOWXUH RI SODQW QDPHV 3UHVV&RQWHPSRUDU\&XOWXUH3HUVLDQ
.KDMHKGHKL 3 7XUPHULF 5HHPHUJLQJ RI D QHJOHFWHG$VLDQ WUDGLWLRQDO UHPHG\ - 1HSKURSDWKRORJ\ 
1JXDQVDQJLDP6$QJVXEKDNRUQ6%KDPDUDSUDYDWL66XNVDPUDUQ $ (IIHFWV RI HOHSKDQW JDUOLF YRODWLOH RLO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